SPECIFICATION 

TO ALL WHOM IT MAY CONCERN: 

BE IT KNOWN THAT I, Yoshiki Okumura, a 
citizen of Japan residing at Kawasaki, Japan have invented 
certain new and useful improvements in 

STATE INDICATING INFORMATION SETTING CIRCUIT 
AND STATUS BIT SETTING CIRCUIT 

of which the following is a specification:- 



TITLE OF THE INVENTION 

STATE INDICATING INFORMATION 
CIRCUIT AND STATUS BIT SETTING CIRCUIT 



SETTING 



BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a state 
indicating information setting circuit and a status 
bit setting circuit, and, in particular, to a state 
indicating information setting circuit and a status 
bit setting circuit responsive to a detection of a 
predetermined state by a predetermined state 
detecting part for setting predetermined state 
indicating information and then appropriately 
resetting the detection state in the state detecting 
part . 

2 . Description of the Related Art 

A so-called read register circuit is a 
register from which a CPU can read out predetermined 
information provided in a peripheral circuit of a 
so-called UART (universal asynchronous receiver- 
transmitter) or so. A specific example thereof is a 
circuit which provides a DCTS (delta clear to send) 
bit for an MSR (modem status register) providing an 
I/O port of a well-known 16450/16550-tyep UART. 

Such a read register circuit is responsive 
to a detection of a status in a predetermined status 
detection part, which status occurs in a relating 
circuit as a predetermined monitoring object, for 
taking this state, turning on a so-called DCTS bit 
as state indicting information and thus enabling 
reading out of the bit from the external CPU. 

With regard to the read register circuit, 
if the DCTS bit were read out by the CPU again after 
being once read out by the same CPU, a recognition 
error would occur, which may result in a damage 



exerted in the system around the CPU. In order to 
avoid such a situation, it is necessary to 
appropriately clear the once occurring state in the 
above-mentioned status detecting part from which the 
DCTS bit originates, so as to prevent the same 
status information from being taken in by the read 
register circuit again after once the DCTS bit is 
turned on. 

However, if the timing of the clearing of 
the state in the status detecting part were too 
early, i.e., if the clearing operation on the status 
detecting part occurred before the status is 
properly taken in by the read register circuit once, 
it would prevent the status from being properly 
taken in by the read register circuit. In such a 
case, the DCTS bit might not be turned on at worst 
as a result. Especially, high speed operation of a 
computer has been demanded recently, and as a result, 
the above-mentioned problem tends to be more serious . 

The requirements which should be satisfied 
by the DCTS bit of the above-mentioned MSR, which is 
one example of the above-mentioned DCTS bit, are as 
follows : 

1) the status, i.e., a change in a CTS 
(clear to send) line in this case is detected, and 
the bit is turned on to " 1 " ; 

2) the bit is then turned off to "0" after 
the status is taken in with a predetermined register 
reading out signal, i.e., an MSR reading out signal 
in this example; and 

3) even if the bit = 1 cannot be read out 
by the register reading out signal in case the 
status signal changes during the reading out of the 
status with the register reading out signal, the bit 
= 1 can be read out with the subsequent register 
reading out signal. 

Japanese laid-open patent application No. 
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H10-41804 for example discloses a method of clearing 
the status detection state for a read registrar 
circuit mentioned above. A configuration applying 
the method thus disclosed for clearing the status 
5 detection state after the status is read by the 
register reading signal as for an interface bit 
provided in an LSR (line status register) , the 
above-mentioned MSR (modem status register) or so, 
for example, will now be discussed. In this case, 

10 same as the above, it is assumed that the bit 
satisfies the following requirements: 

1) the bit is turned on to * 1 " (in other 
words, 'the bit is set') in response to a change in 
the input signal CTS (L — > H, or H — ► L); 

15 2) upon provision of the MSR reading out 

signal, the bit can be read out externally, i.e., by 
a CPU or the like; 

3) upon provision of the MSR reading out 
signal, after the bit is read out externally once, 

20 the bit is turned off to "0" (i.e., * the bit is 

cleared or cancelled') after the reading out; and 

4) during provision of the MSR reading out 
signal, in case the input signal CTS changes, even 
when the bit = 1 cannot be read out in the current 

25 reading out operation, the bit = 1 can be read out 
in the subsequent reading out operation. 

FIG. 1 shows a DCTS bit setting circuit 
configured applying the concept disclosed by the 
above-mentioned Japanese laid-open patent 

30 application No. H10-41804. FIG. 2 shows operation 
time chart in the circuit shown in FIG. 1. In the 
figures, *ffl # and *ff2' denote D-FFs (D- flip-flops ) , 
respectively. The operation of this circuit will 
now be described . 

35 In FIG. 2, in Steps (1) through (9), DCTS 

bit = 1 is read out with the MSR reading out signal 
after the input signal CTS changes, and DCTS bit = 0 
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is read out with the subsequent MSR reading out 
signal. Further, in Steps (10) through (17), when 
the input signal CTS changes during provision of the 
MSR reading out signal, DCTS bit = 0 is read out 
5 with this MSR reading out signal, and then, with the 
subsequent MSR reading out signal, DCTS bit = 1 is 
read out. These operations will now be described 
specifically step by step. 

In Step (1), the input signal CTS changes, 

10 and in Step (2) , a one shot pulse generating circuit 
10 detects this change in the CTS signal, and 
generates a one shot pulse. In Step (3) , the one 
shot pulse resulting from the detection of the CTS 
change is input to an S input terminal of a flip- 

15 flop ff 1, and as a result, ffl = H occurs. In Step 

(4) , MSR reading out signal = L occurs, and in Step 

(5) , a flip-flop ff2 responds thereto and takes in 
the value of ffl - H. As a result, during MSR 
reading out signal = L, a bus driver BS opens so 

20 that DCTS bit = 1 (= ff2) is read out by a CPU (see 
FIG. 2 , (f ) ) . 

In Step (6) , ffl = L occurs due to a 
change of the MSR reading out signal into the L 
level. In Step (7) , MSR reading out signal = H 

25 occurs, and then, in Step (8) , when MSR reading out 
signal = L occurs, ff2 takes in the value of ffl = L 
due to the change of the MSR reading out signal into 
the L level in Step (9) . As a result, the bus 
driver BS opens during MSR reading out signal = L, 

30 and DCTS bit = 0 (= ff2) is read out (see FIG. 2, 

(f)) . In Step (10) , when MSR reading out signal = L 
occurs, in response thereto, in Step (11) , ff2 takes 
in the value of ffl = L. As a result, also in this 
case, during MSR reading out signal = L, DCTS bit = 

35 0 (= ff2) is read out (see FIG. 2, (f)). 

Then, when the input signal CTS changes in 
Step (12) , the one shot pulse generating circuit 10 
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detects it in Step (13) , and generates a one shot 
pulse. In Step (14) , this is input to the S input 
terminal of ffl, and thus, ffl = H results. Then, 
in Step (15) , MSR reading out signal = H occurs, and 
5 in Step (16) , MSR reading out signal = L occurs. In 
response thereto, in Step (17), ff2 takes in the 
value of ffl = H. As a result, during MSR reading 
out signal = L, DCTS bit = 1 (= ff2) is read out. 
Further, in Step (18) , due to the change of the MSR 

10 reading out signal into the L level, ffl = L results. 

FIG. 3 shows a circuit configuration of 
another example of a DCTS bit setting circuit for an 
MSR applying a concept disclosed by Japanese laid- 
open patent application No. H2-44428. FIG. 4 shows 

15 an operation time chart in this circuit. In these 
figures, 'ffl' and "ff2' denote respective SR latch 
circuit devices, and 'ff3' denotes a D latch circuit 
device. Operations in the circuit are as follows: 
In Steps (1) through (15) in FIG. 4, DCTS 

20 bit = 1 is read out with an MSR reading out signal 
after a CTS line level acting as an input signal 
changes, and then, with the subsequent MSR reading 
out. signal, DCTS bit =0 is read out. In Step (16) 
through (26) , when the input signal CTS level 

25 changes during provision of the MSR reading out 
signal, DCTS bit = 0 is read out at the time of 
provision of the MSR reading out signal, and then, 
upon the subsequent provision of the MSR reading out 
signal, DCTS bit = 1 is read out. The respective 

30 steps will now be described step by step. 

In Step (1) , when the input signal CTS 
changes, a one shot pulse generating circuit 10 
detects the change in the input signal CTS in Step 
(2) , and outputs a CTS change detection result = H 

35 pulse. In Step (3) , this signal is input to an S 

terminal of ff2, and ff2 = H results. In Step (4), 
signal = L obtained from inverting the MSR reading 
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out signal by a NOT circuit device 20 is input to a 
G terminal of ff3, so that ff3 opens, and thus, ff2 
= ff3 = H results. 

In Step (5) , MSR reading out signal = L 
5 occurs, and as a result, the signal = H resulting 

from inversion of the MSR reading out signal by the 
NOT device 20 is input to the G terminal of ff3 so 
that ff3 opens in Step (6) , and as a result, ff3 
holds ff2 = H. As a result, during the bus driver 

10 BD being opened due to the MSR reading out signal = 
L at this time, DCTS bit = 1, i.e., the output of 
ff3 is read out (see FIG. 4, (h) ) . 

In Step (7), MSR reading out signal = H is 
input to an S terminal of ffl, a signal = L 

15 resulting from inversion of the ff3 is input to an R 
terminal of ffl, and thus, ffl = H results. After 
that, in Step (8) , MSR reading out signal = H occurs, 
and in Step (9) , the signal = L resulting from 
inversion of this MSR reading out signal and the 

20 signal = L resulting from inversion of ffl are input 
to an OR circuit device 30. As a result, DCTS bit 
clear signal = H occurs which is the output of the 
OR device 30. 

In Step (10), the above-mentioned DCTS bit 

25 clear signal is input to the R terminal of ff2, and 
thus, ff2 = L results. In Step (11) , signal = L 
resulting from inversion of the MSR reading out 
signal is input to the G terminal of ff3, so that 
ff3 opens. As a result, ff3 = ff2 = L results. In 

30 Step (12) , signal = H resulting from inversion of 

this ff3 is input to the R terminal of ffl, and thus, 
ffl = L results. Then, in Step (13) , the signal L 
inverted from MSR reading out signal and the signal 
H inverted from ffl are input to the OR device 30, 

35 and thus, DCTS bit clear signal = L results which is 
the output of the OR device 30. 

Then, in Step (14) , when MSR reading out 
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signal = L occurs, signal = H inverted from this MSR 
reading out signal by the NOT device 20 is input to 
the G terminal of ff3 so that ff3 closes in Step 
(15), and thus ff3 holds ff2 = L. As a result, 
5 during the BD being opened by the MSR reading out 
signal = L at this time, DCTS bit = 0 (= ff3) is 
read out (see FIG. 4, (h) ) . 

Then, in Step (16) , when MSR reading out 
signal = L occurs, signal = H inverted from the MSR 

10 reading out signal is input to the G terminal of ff3, 
which causes the ff3 to close, and thus, the ff3 
holds ff2 = L in Step (17) . As a result, the BD 
opens during MSR reading out signal = L at this time, 
and thus, DCTS bit = 0 (= ff3) is read out (see FIG. 

15 4, (h) ) . 

Then, in Step (18) , when the input signal 
CTS level changes, the one shot pulse generating 
circuit 10 detects this change in the input signal 
CTS in Step (19) , and generates an H pulse as a CTS 

20 change detection result. In Step (20), the H pulse 
as the CTS change detection result is input to the S 
terminal .of the ff2, which results in ff2 = H. Then, 
in Step (21) , MSR reading out signal = H occurs, and 
in Step (22) , the inverted signal = L therefrom by 

25 the NOT device 20 is input to the G terminal of the 
ff3, which causes the ff3 to open, and thus, the ff3 
takes in the value of ff2 = H. 

Then, in Step (23), MSR reading out signal 
= L occurs, inverted signal = H thereof is input to 

30 the G terminal of the ff3, which causes the ff3 to 
open, and thus, the ff3 holds the above-mentioned 
ff2 = H. As a result, during the BD being opened 
due to MSR reading out signal = L at this time, DCTS 
bit = 1 (= ff3) is read out. 

35 Then, in Step (25) , inverted signal = H 

from the above-mentioned MSR reading out signal is 
input to the S terminal of the ffl and also inverted 
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signal = L from the ff3 is input to the R terminal 
of the ffl, which results in ffl = H. Then, in Step 
(26), when MSR reading out signal = H occurs, 
inverted signal = L therefrom and inverted signal = 
5 L from the ffl result in DCTS bit clear signal = H 

which is the inverted output of the OR device 30, in 
Step (27) . 

In Step (28) , this DCTS bit clear signal 
is input to the R terminal of the ff2, which causes 

10 ff2 = L, and in Step (29) , inverted signal = L from 
the MSR reading out signal is input to the G 
terminal of the ff3, which opens the ff3, and thus, 
the ff3 takes in the value of ff2 = L. Then, in 
Step (30) , inverted output signal = H of the ff3 is 

15 input to the R terminal of the ffl, and thus, ffl = 
L results. Then, in Step (31), inverted signal = L 
of the MSR reading out signal and inverted signal = 
L of the ffl cause DCTS bit clear signal = L which 
is the inverted output of the OR device. 

20 Thus, in both the example of FIGS. 1 and 2 

and the example of FIG. 3 and 4, in response to the 
change in the CTS line level (rising edge) , the DCTS 
bit " 1 " is read out with an immediately coming L 
level of the MSR reading out signal, and then, the 

25 DCTS bit is returned to "0" with an immediately 
coming L level of the MSR reading out signal. 
Similarly, in response to the change in the CTS line 
level (decaying edge), the DCTS bit w l" is read out 
with an immediately coming L level of the MSR 

30 reading out signal, and then, the DCTS bit is 

returned to "0" with an immediately coming L level 
of the MSR reading out signal. Accordingly, the 
above-mentioned requirements for a DCTS bit are 
satisfied . 

35 Further, other than the above-mentioned 

two prior art documents, Japanese laid-open patent 
applications Nos . H10-240497 and H07-56756 also 
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disclose the background arts. 

SUMMARY OF THE INVENTION 

The above-mentioned examples are so-called 
5 level-detecting-type read clear DCTS bit circuits 
having a configuration in which a status detection 
signal is input to an asynchronous reset input 
terminal of a FF (flip-flop) device or a latch 
device. Therefore, in case the active interval of 

10 the status detection signal is longer than the 

active interval of the register reading out signal, 
there is a possibility that the status is read out 
twice or more even with once of the detection signal. 
If such a phenomenon occurs, a CPU which reads out 

15 the status may malfunction, and as a result, the 

whole system around the CPU may be damaged. Such a 
situation in which the active interval of the status 
detection signal is longer than the active interval 
of the register reading out signal may occur as the 

20 period of the register reading out signal is reduced 
as a result of increase in the system operation 
speed, i.e., the operation clock rate. A condition 
of occurrence of such a problem will now be 
discussed in detail. 

25 FIG. 5 shows an operation time chart 

assuming a case where, in the DCTS bit setting 
circuit described above with reference to FIG. 1, 
the one shot pulse generating circuit 10 is designed 
to generate a one shot pulse which has an interval 

30 longer than the interval of the L level of the MSR 
reading out signal. In this case, specific 
operations occurring are as follows : 

First, in Step (1) in FIG. 5, when the 
input CTS signal changes, the one shot pulse 

35 generating circuit 10 detects this change in the 

input signal CTS in Step (2) so as to generate an H 
pulse as the CTS change detection result. In Step 
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(3), this H pulse as the CTS change detection result 
is input to the S terminal of ffl, which causes ffl 
= H. Then, in Step (4) , when MSR reading out signal 
= L occurs, this change in the MSR reading out 
5 signal into the L level causes ff2 to take in the 

value of ffl = H in Step (5) . As a result, DCTS bit 
= 1 (= ff2) can be read out during MSR reading out 
signal = L at this time (see FIG. 5, (f)). 

Then, in Step (6) , the change in the MSR 

10 reading out signal into the L level does not cause 

ffl = L , but ffl = H is maintained since the H pulse 
as the CTS change detection result is kept being 
input to the S terminal of ffl in this case, 
different from the case of FIG. 2. This operation 

15 result means that clearing of the DCTS bit even 
after the reading out with the MSR reading out 
signal results in failure. Then, as in Step (7) , 
MSR reading out signal = H occurs, and then, in Step 
(8) , MSR reading out signal = L occurs again, this 

20 change in the MSR reading out signal into L level 

causes ff2 to hold the immediately antecedent ffl = 
H in Step (9) . As a result, during MSR reading out 
signal = L at this time, DCTS bit = 1 (= ff2) is 
again read out. 

25 FIG. 6 shows an operation time chart 

assuming a case where, in the DCTS bit setting 
circuit described above with reference to FIG. 3, 
the one shot pulse generating circuit 10 is designed 
to generate a one shot pulse which has an interval 

30 longer than the interval of the L level of the MSR 
reading out signal. In this case, specific 
operations occurring there are as follows : 

In Step (1) , upon change in the input 
signal CTS, the one shot pulse generating circuit 10 

35 detects this change in the input signal CTS in Step 
(2) and generates an H pulse as the CTS change 
detection result. In Step (3) , this H pulse as the 
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CTS change detection result is input to the S 
terminal of ff2, which causes ff2 = H. Then in Step 
(4) , the inverted signal = L of the MSR reading out 
signal via the NOT device 20 is input to the G 
5 terminal of ff3, which opens ff3, and thus, ff3 
takes in the value of ff2 = H. 

Then, in Step (5) , when the MSR reading 
out signal = L occurs, the inverted signal = H of 
this MSR reading out signal via the NOT device 20 is 

10 input to the G terminal of ff3, which closes f f 3 , 
and thus, ff3 holds ff2 = H in Step (6) . As a 
result, during MSR reading out signal = L at this 
time, DCTS bit = 1 (= ff3) is read out. 

Then, in Step (7) , the inverted signal = H 

15 of the MSR reading out signal is input to the S 

terminal of ffl and the inverted signal = L of ff3 
is input to the R terminal of ffl which cause ffl = 
H. Then, in Step (8) , when MSR reading out signal = 
H occurs, the inverted signal = L of this MSR 

20 reading out signal and the inverted signal = L of 
ffl cause DCTS bit clear signal = H which is the 
inverted output signal of the OR device 30, in Step 
(9) . 

Then, in Step (10), this DCTS bit clear 
25 signal is input to the R terminal of ff2, which 
causes ff2 = L, and in Step (11) , the inverted 
signal = L of the above-mentioned MSR reading out 
signal is input to the G terminal of ff3, which 
opens ff3. Thereby, ff3 takes in the above- 
30 mentioned value of ff2 = L. Then, in Step (12) , the 
inverted output signal = H of ff2 is input to the R 
terminal of ffl, which causes ffl = L. As a result, 
in Step (13) , the inverted signal L of the above- 
mentioned MSR reading out signal and the inverted 
35 output signal = H of ffl cause DCTS bit clear signal 
= L which is the inverted output of the OR device 30. 

Then, in this case, in Step (14) , the H 



pulse as the CTS change detection result is kept 
being input to the S terminal of ff2, which results 
in ff2 = H being kept unchanged. In other words, 
this fact means that clearing of the DCTS bit even 
after the MSR reading out thereof results in failure. 

Then, in Step (15) , the inverted signal = 
L of the above-mentioned MSR reading out signal is 
input to the G terminal of ff3, which is thereby 
opened, and thus, ff2 again takes in the value of 
ff2 = H. As a result, then, in Step (16), when MSR 
reading out signal = L occurs, the inverted signal = 
H of this MSR reading out signal is input to the G 
terminal of ff3 which is thus closed, and thus, ff3 
holds the value of ff2 = H. Thereby, during MSR 
reading out signal = L at this time, DCTS bit = 1 (= 
ff3) is again read out. 

The present invention has been devised in 
consideration of the above-mentioned problem, and an 
object of the present invention is to provide a 
state indicating information setting circuit in 
which, even when it is difficult to appropriately 
reduce the active interval of the detection signal 
while the circuit operation speed is increased along 
with increase in operation speed of a semiconductor 
circuit such as an LSI circuit or so, the status 
detection state can be positively reset, and thus, 
the status bit can be prevented from being read bout 
again while reading out of the status bit once can 
be achieved positively. 

According to the present invention, a 
state indicating information setting circuit 
includes: a first state holding part inputting 
thereto a signal indicating either a predetermined 
first state or a predetermined second state, holding 
the state indicated by the signal input and 
outputting the state; a second state holding part 
for inputting thereto the signal output from the 
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first state holding part, holding the state 
indicated by the signal input and outputting the 
state; a first state comparing part inputting 
thereto a predetermined state detecting signal and 
5 the signal output from the second state holding part, 
and outputting a signal indicating the predetermined 
first state to the first state holding part when the 
respective states indicated by the respective 
signals input are different from one another, and 

10 outputting a signal indicating the predetermined 

second state when these states of the input signals 
are same as one another; a second state comparing 
part comparing the states of the respective signals 
output from the first state holding part and the 

15 second state holding part, and outputting a signal 

indicating the predetermined second state as a state 
detection signal clearing signal when the respective 
states indicated by the input signals- are different 
from one another; and a third state comparing part 

20 comparing the states of the respective signals 

output from the first state holding part and the 
second state holding part, outputting a state 
detection signal indicating the predetermined first 
state when the states of the respective signals 

25 input are different from one another, and outputting 
the state non-detection signal indicating the 
predetermined second state when the states of the 
input signals are same as one another. 

In this configuration, the first comparing 

30 part outputs an opposite state from the output state 
of the second state holding part each time of status 
detection, and the output state is taken in by the 
first state holding part which then inverts the own 
state. Then, this inverted state is received by the 

35 second state holding part which then further inverts 
the own state. Then, the second comparing part 
detects a difference in the state between the first 
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and second state holding parts which occurs when the 
second state holding part has not yet inverted the 
own state after the first state holding part has 
already inverted the own state, and then, the second 
5 comparing part generates the status reset signal . 
Similarly, the third comparing part detects a 
difference in the state between the first and second 
state holding parts which occurs when the second 
state holding part has not yet inverted the own 

10 state after the first state holding part has already 
inverted the own state, and then, the third 
comparing part generates the status bit which can be 
externally read out. 

Thus, according to the present invention, 

15 the first and second state holding parts invert the 
respective own states in sequence upon detection of 
the given status, and, during this operation, 
setting of the status detection state and also reset 
of. this status detection state are caused by the 

20 state in which the first state holding part has been 
already inverted while the second state holding part 
has not been inverted yet. Thus, by applying the 
inverting operations of the state holding parts into 
setting and resetting of the status detection state, 

25 it is possible to utilize both the respective state 
transitions (respective inversions), i.e., L — > H 
and H — > L. As a result, it is possible to 
immediately respond to the status detection input 
and move to the status detection recognition state. 

30 As a result, it is possible to relatively widen the 
interval during which a CPU can read out the status 
stably, and simultaneously, it is possible to 
rapidly recognize the status detection state and 
then to reset the status detection state at an early 

35 timing after that. Accordingly, it is possible to 
effectively avoid a situation in which the same 
status is again read out. 



Furthermore, it is preferable to further 
provide a third state holding part for further 
generating a delay in state inversion, and then, to 
set the status detection state by detecting a 
difference in the state between the first and third 
state holding parts. Thereby, it becomes possible 
to further stably provide the status detection state, 
and thus, reading out of the status bit by the CPU 
can be secured more positively. 

According to the present invention, 
respective ones of both directions of inverting 
operations of the state holding parts such as flip- 
flops or so can be utilized effectively, a transient 
state in propagation of the inverting operation is 
detected so as to set the state indicating 
information, and also, a transition from the 
transient state into the steady state is detected so 
that the state detection signal is cleared. Thereby, 
it is possible to positively set the state 
indicating information and after that to rapidly 
clear the state detection signal, simultaneously. 
As a result, it is possible to achieve, even with a 
relatively simple configuration, high operation 
reliability. Also, this invention can be wildly 
applied to various types of LSI technologies 
including an ASIC. Further, it is possible to 
provide a circuit configuration which includes no 
obstruction in introducing a circuit designing 
manner applying a hardware designing language such 
as a VHDL, Verilog HDL, or so. 

BRIEF DESCRIPTION OF DRAWINGS 

Other objects and further features of the 
present invention will become more apparent from the 
following detailed description when read in 
conjunction with the accompanying drawings: 

FIG. 1 shows a configuration of a DCTS bit 
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circuit for an MSR in one example of the related 
art ; 

FIG. 2 shows a time chart of an operation 
of the circuit configuration shown in FIG. 1; 
5 FIG. 3 shows a configuration of a DCTS bit 

circuit for an MSR in another example of the related 
art; 

FIG. 4 shows a time chart of an operation 
of the circuit configuration shown in FIG. 3; 

10 FIG. 5 shows a time chart of an operation 

of the circuit configuration shown in FIG. 1 in 
which the designing condition is changed; 

FIG. 6 shows a time chart of an operation 
of the circuit configuration shown in FIG. 3 in 

15 which the designing condition is changed; 

FIGS. 7 and 8 show examples of 
configuration for shortening the pulse width 
generated by one shot generating circuits shown in 
FIG. 1 and 3, respectively; 

20 FIG. 9 shows a circuit configuration 

modified so as to apply a signal detection method 
employing edge detection to the configuration shown 
in FIG . 3 ; 

FIG. 10 shows a configuration of a read 
25 clearing status bit circuit in one embodiment of the 
present invention ; 

FIGS. 11 and 12 show time charts of 
operation in the circuit configuration shown in FIG. 
10; 

30 FIG. 13 shows a circuit configuration 

obtained in case where the circuit configuration 
shown in FIG. 10 is applied to a DCTS bit setting 
circuit for an MSR; and 

FIGS. 14 and 15 show time charts of 

35 operation in the circuit configuration shown in FIG. 
13 . 



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

With reference to figures, an embodiment 
of the present invention will be described. 

First of all, a process of reaching the 
philosophy of the present invention will now be 
described. A countermeasure against the above- 
mentioned issue in which the same status is read out 
again by a CPU during an active time interval of a 
status detection signal in case where shortening of 
the active time interval of the status detecting 
signal is difficult with respect to desired 
improvement in the operation rate of a relevant 
semiconductor circuit will now be discussed. 

In order to solve this issue, the 
following two methods can be considered. That is, a 
first method is to make the active time interval of 
the detection signal shorter than the active time 
interval of the register reading out signal; and a 
second method is not to apply level detection on the 
detection signal (i.e., not to employ a method of 
receiving a signal at the asynchronous input 
terminal of a FF device or latch device as mentioned 
above) , but to detect an edge of the detection 
signal by applying the detection signal rather to 
the clock input terminal of the FF device instead. 

In order to employ the above-mentioned 
first method, it is necessary to shorten the pulse 
width output from the one shot pulse generating 
circuit 10 in the circuit configuration examples 
shown in FIG. 1 or 3 . FIGS. 7 and 8 illustrate 
configuration examples for this purpose. FIG. 7 
shows a case where in the circuits shown in FIGS. 1 
and 3, the one shot pulse generating circuit 10 is 
designed assuming that a separate clock signal is 
not introduced by the one shot pulse generating 
circuit 10. FIG. 8 shows a case where in the 
circuits- shown in FIGS. 1 and 3, the one shot pulse 



generating circuit 10 is designed assuming that a 
separate clock signal is introduced by the one shot 
pulse generating circuit 10. In case where the 
configuration shown in FIG. 7 is employed, it is 
needed to shorten a delay time in a delay device 
shown. However, it is difficult to achieve this at 
a high accuracy. In case of employing the 
configuration shown in FIG. 8, it is needed to 
increase the frequency of a sampling clock signal 
shown to be introduced. However, for this purpose, 
it is necessary to separately provide a high- 
frequency clock signal, and this may complicate the 
total circuit configuration. 

The above-mentioned second method will now 
be discussed. The second method is not based on the 
logic of setting the status bit by detecting the 
level of the detection signal, specifically, not 
based on the method of receiving the detection 
signal at the asynchronous input terminal of an FF 
device or a latch device in the above-mentioned 
example to set the status bit. Instead, a logic is 
employed in which, for example, by applying a 
circuit configuration in which the detection signal 
is provided to the clock input terminal of an FF 
device or so, the rising edge of the detecting 
signal is detected, and thereby the status bit is 
set . 

In case of considering this method 
employing the edge detection logic, 'the bit 
clearing operation' with a use of 'the bit clear 
signal' which performs a feedback operation of the 
status bit setting state is not applied in the 
circuit configuration shown in FIG. 1, and thus, it 
is difficult to apply the above-mentioned method to 
the circuit configuration of FIG. 1. On the other 
hand, in a case of the circuit configuration shown 
in FIG. 3, the above-mentioned method can be applied 
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merely by changing the SR latch device into a D-FF 
device for the ff2. FIG. 9 shows this case. 

In the case of the circuit configuration 
example shown in FIG. 9, by providing the bit clear 
5 signal made of the inverted output of the OR device 
30 to the reset terminal of the ff3, 'the status 
detection state' in the ff3 is provided in a 
feedback manner as 'the bit clear signal', and 
thereby, the ff2 is reset. As a result, even the 

10 pulse output from the one shot pulse generating 
circuit 10 is in the H state, the ff2 is reset. 
Accordingly, the above-mentioned issue of one status 
being read out twice is solved. In case of this 
circuit configuration, the state H is taken in by 

15 the input terminal of the ff2 and thus the ff2 is 
set when the CTS level become H again after it 
become L after that. Thereby, subsequent status 
detection after the above-mentioned resetting of the 
ff2 can also be achieved without problem. 

20 However, when any of the above-mentioned 

first and second methods is applied, a problem may 
occur in terms of an ASIC design rule, a limitation 
needed for omitting the adjustment work for each 
ASIC or so. That is, in almost all manufacturers 

25 for ASICs, there is a tendency in which a circuit 
designing method in an extremely analog manner in 
which a pulse is generated with a use of a so-called 
gate array, or so is not applied due to a design 
philosophy based on easiness of product testing 

30 recently. In other words, in case of circuit 

configuration example shown in FIG. 7, a pulse is 
generated with a use of a gate array, and thus, it 
is difficult to apply this manner to an ASIC deign. 
Furthermore, the active time interval, i.e., the 

35 time interval of the H level in 'the bit clear 

signal' in the configuration example of FIG. 3 or 9 
is created by a gate delay substantially. 



Accordingly, it is also problematic to apply this 
manner to the ASIC deign as mentioned above. 
Furthermore, if such a design manner is applied to 
the ASIC deign, a fine adjustment in the above- 
mentioned active time interval is needed for each 
particular type of ASIC, and thus, the manufacture 
process is complicated, which rises the product unit 
price . 

Further, recently, circuit design with a 
use of a hardware designing language such as a VHDL, 
a Verilog HDL or so has been prevailing. In case of 
applying a designing way employing such a designing 
language, it is possible to achieve a designing 
manner in which design is made with estimating as to 
how much a delay occurs in a relevant circuit when 
design information in a form of the designing 
language is converted into an actual circuit 
configuration. However, ordinarily, a designing way 
of intentionally applying a delay itself initially 
in a circuit design is not employed in general. 
Accordingly, a circuit design assuming an 
application of a so-called gate delay such as that 
described above with reference to FIG. 3 or 9 is not 
preferable . 

Then, as a result of further studying for 
achieving a circuit configuration providing a state 
indicating information setting circuit positively 
satisfying the predetermined requirements for a DCTS 
bit for an MSR or so with a relatively simple 
configuration avoiding application of a 
predetermined delay or a high speed clock signal for 
which a precise adjustment is difficult and also 
without applying a circuit designing manner assuming 
a so-called gate delay, the basic concept of the 
present invention has been reached. 

FIG. 10 shows a configuration of a read- 
clear-type status bit circuit 100 in an embodiment 



of the present invention. As shown, the read-clear- 
type status bit circuit 100 according to the 
embodiment includes an exclusive-OR circuit 11 which 
receives a status detection signal Sd from an 
external status detecting part 200, a D-f lip-flop 
circuit device 21 which receives an output of the 
exclusive-OR circuit 11, a D-f lip-flop circuit 
device 22 which receives an output of the D-flip- 
flop circuit device 21, a D-f lip-flop circuit device 
23 which receives an output of the D-flip-flop 
circuit device 22, an exclusive-OR circuit device 12 
which receives outputs of these D-flip-flop circuit 
devices 22 and 23, an exclusive-OR circuit device 13 
which receives outputs of the D-flip-flop circuit 
devices 21 and 23, and a bus driver 31 which receives 
an output of the exclusive-OR circuit 13 and 
outputs a status bit signal Sb . 

The above-mentioned exclusive-OR circuit 
device 11 receives the status detection signal Sd 
externally and the output of the D-flip-flop circuit 
device 22, and outputs an exclusive-OR operation 
result of both of these signals. The D-flip-flop 
circuit device 21 receives this output at a D- 
terminal thereof, takes therein upon a decaying edge 
of a register reading out signal Sr provided thereto 
externally, and outputs the taken value. The D- 
flip-flop circuit device 22 receives this output at 
a D-terminal thereof, takes therein upon a rising 
edge of the register reading out signal Sr provided 
thereto externally, and outputs the taken value. 
The D-flip-flop circuit device 23 receives this 
output at a D-terminal thereof, takes therein upon 
the decaying edge of the register reading out signal 
Sr provided thereto externally, and outputs the 
taken value. 

The exclusive-OR circuit device 12 
receives the respective outputs of the D-flip-flop 



circuits 21 and 22, and provides a signal obtained 
from inverting the exclusive-OR operation result of 
both the signals, to an external status detection 
part 200 as a status detecting part clearing signal 
Sc. When receiving an L level of this status 
detecting part clearing signal Sc, the status 
detecting part 200 cancels a status detecting state 
in its own, and thus, cancels a once-generating 
status detection signal Sd. In other words, an H 
level of the status detection signal Sd is returned 
into an L level thereby. 

The exclusive-OR circuit device 13 
receives the respective outputs of the D-flip-flop 
circuit devices 21 and 23, and outputs a signal 
having a level obtained as a result of the 
exclusive-OR operation of both the outputs, to the 
bus driver 31. The bus driver 31 receives this 
signal, and outputs it as the status bit signal Sb 
during an L level of the above-mentioned register 
reading out signal Sr applied thereto. During an 
interval in which the register reading out signal Sr 
has an H level, the output thereof is kept in a high 
impedance state, and thus the signal level thereof 
is in an 'indefinite' state. A signal on the output 
terminal of this bus driver 31 is read out as a 
status bit by an external CPU or so. 

FIGS. 11 and 12 show timing charts 
illustrating operation in the above-mentioned 
circuit. FIG. 11 illustrates operation in which a 
predetermined status occurs during an interval other 
than an interval in which the register reading out 
signal Sr has the L level. FIG. 12 illustrates 
operation in which the predetermined status occurs 
during the interval in which the register reading 
out signal Sr has the L level. 

Respective operation steps will now be 
described in detail. In FIG. 11, each of the D- 
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f lip-flop circuit devices 21, 22 and 23 has an L 
level output initially. Then, in Step (1) (the left 
side one in FIG. 11 , the same manner is applied 
hereinafter) , the status detecting part 200 detects 
5 the predetermined status, and as a result, the 

status detection signal Sd = H results. As a result, 
the exclusive-OR circuit device 11 outputs an H 
level by receiving the H level of the status 
detection signal Sd and the L level output of the D- 

10 flip-flop circuit device 22. Then, in Step (2), the 
register reading out signal Sr = L occurs. In Step 
(3) , the change in the register reading out signal 
into the L level causes the D-flip-flop circuit 
device 21 to take in the above-mentioned H output of 

15 the exclusive-OR circuit device 11. 

In Step (4) , with the above-mentioned 
change in the register reading out signal into the L 
level, the D-flip-flop circuit device 23 takes in 
the above-mentioned L output of the D-flip-flop 

20 circuit device 22. As a result, the D-flip-flop 
circuit device outputs the L level. Thereby, the 
excusive-OR circuit device 13 outputs an H level 
from the H level and the L level output from the 
respective D-flip-flop circuit devices 21 and 23. 

25 This H level is output during the L level of the 

register reading out signal Sr via the bus driver 31, 
and is read out as a status bit of "1" by the 
external CPU or so (see (g) of FIG. 11) . When this 
read-clear-type status bit circuit 100 is applied as 

30 the above-mentioned circuit for setting a DCTS bit 
for an MSR, the above-mentioned w 1 ' ' is read out as 
the DCTS bit. 

Then, in Step (5) , with the H level and 
the L level output by these two flip-flop circuit 

35 devices 21 and 22, the exclusive-OR circuit device 
12 outputs an L level which is an inverted value of 
the exclusive-OR operation thereon, as the status 
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detecting part clearing signal Sc. In Step (6) , 
this signal is received by the external status 
detecting part 200, which then returns according to 
this L level of the status detecting part clearing 
5 signal Sc the status detection signal which was once 
generated in the H level into the L level. 

In Step (7) , the register reading out 
signal returns into the L level, and in Step (8) , 
responding thereto, the D-flip-flop circuit device 

10 22 takes in the H level output from the D-flip-flop 
circuit device 21. In Step (9) , the exclusive-OR 
circuit device 12 receives the H levels of both the 
two D-flip-flop circuit devices 21 and 22, and 
outputs the H level which is an inverted value of 

15 the L level which is the exclusive-OR operation 

result thereon. As a result, the status detecting 
part clearing signal returns into the H level which 
corresponds to an inactive state. 

In Step (10) , when the register reading 

20 out signal comes to have the L level again, the D- 
flip-flop circuit devices 21 responds thereto in 
Step (11) so as to take in the output of the 
exclusive-OR circuit device 11. In this case, the 
status detection signal already returns into the L 

25 level as mentioned above, while the D-flip-flop 

circuit device 22 outputs the H level, and thus, the 
signal thus taken in by D-flip-flop circuit device 
21 from the exclusive-OR circuit device 11 has the H 
level which is the exclusive-OR operation result 

30 thereof. Then, in Step (12), the above-mentioned 

change in the register reading out signal into the L 
level causes the D-flip-flop circuit device 23 to 
take in the H level output from the D-flip-flop 
circuit device 22, and outputs the H level . As a 

35 result, the exclusive-OR circuit device 13 outputs 
the L level which is the exclusive-OR operation 
result of the above-mentioned H level output and the 
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H level output of the D-f lip-flop circuit device 21. 

This output is read out as the status bit 
"0" via the bus driver 31 during the L level of the 
register reading out signal (see (g) of FIG. 11) . 
5 Same as the above mention, when this read-clear- type 
status bit circuit 100 is applied as the above- 
mentioned circuit for setting a DCTS bit for an MSR , 
the above-mentioned "0" is read out as the DCTS bit. 

Similarly, on the right side of FIG. 11, 

10 in other words, after Step (10) on the left side 

described above, each of the respective D-flip-flop 
circuit devices 21, 22 and 23 outputs the H level 
first. Then, in Step (1) (on the right side, the 
same manner is applied hereinafter) , the status 

15 detecting part 200 detects the predetermined status, 
and as a result, the status detection signal Sd = H 
results. As a result, the exclusive-OR circuit 
device 11 outputs an L level by receiving the H 
level of the status detection signal Sd and the H 

20 level output of the D-flip-flop circuit device 22. 
Then, in Step (2) , the register reading out signal 
Sr = L occurs. In Step (3) , the change in the 
register reading out signal into the L level causes 
the D-flip-flop circuit device 21 to take in the 

25 above-mentioned L output of the exclusive-OR circuit 
device 1 1 . 

In Step (4), with the above-mentioned 
change in the register reading out signal into the L 
level, the D-flip-flop circuit device 23 takes in 

30 the above-mentioned H output of the D-flip-flop 
circuit device 22. As a result, the D-flip-flop 
circuit device 23 outputs the H level. Thereby, the 
excusive-OR circuit device 13 outputs an H level 
from the L level and the H level output from the 

35 respective D-flip-flop circuit devices 21 and 23. 
This H level is output during the L level of the 
register reading out signal Sr via the bus driver 31, 
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and is read out as a status bit of "1" by the 
external CPU or so (see (g) of FIG. 11) . Same as in 
the above mention, when this read-clear-type status 
bit circuit 100 is applied as the above-mentioned 
5 circuit for setting a DCTS bit for an MSR , the 
above-mentioned "1" is read out as the DCTS bit. 

Then, in Step (5), with the L level and 
the H level output by these two flip-flop circuit 
devices 21 and 22, the exclusive-OR circuit device 

10 12 outputs an L level which is an inverted value of 
the exclusive-OR operation, as the status detecting 
part clearing signal Sc. In Step (6) , this signal 
is received by the external status detecting part 
200, which then returns according to this L level of 

15 the status detecting part clearing signal Sc the 

status detection signal which was once generated in 
the H level into the L level . 

In Step (7) , the register reading out 
signal returns into the L level, and in Step (8) , 

20 responding thereto, the D-flip-flop circuit device 
22 takes in the L level output from the D-flip-flop 
circuit device 21. In Step (9) , the exclusive-OR 
circuit device 12 receives the L levels of both the 
two D-flip-flop circuit devices 21 and 22 and 

25 outputs the H level which is an inverted value of 
the L level which is the exclusive-OR operation 
result. As a result, the status detecting part 
clearing signal returns into the H level which 
corresponds to the inactive state. 

30 In Step (10) , when the register reading 

out signal comes to have the L level again, the D- 
flip-flop circuit devices 21 responds thereto in 
Step (11) so as to take in the output of the 
exclusive-OR circuit device 11. In this case, the 

35 status detection signal already returns into the L 
level as mentioned above, while the D-flip-flop 
circuit device 22 outputs the L level, and thus, the 
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signal thus taken in by D-flip-flop circuit device 
21 from the exclusive-OR circuit device 11 has the L 
level which is the exclusive-OR operation result 
thereof. Then, in Step (12) , the above-mentioned 
5 change in the register reading out signal into the L 
level causes the D-flip-flop circuit device 23 to 
take in the L level output from the D-flip-flop 
circuit device 22, and outputs the L level. As a 
result, the exclusive-OR circuit device 13 outputs 

10 the L level which is the exclusive-OR operation 

result of the above-mentioned L level output and the 
L level output of the D-flip-flop circuit device 21. 

This output is read out as the status bit 
"0" via the bus driver 31 during the L level of the 

15 register reading out signal (see (g) of FIG. 11) . 

Same as the above mention, when this read-clear- type 
status bit circuit 100 is applied as the above- 
mentioned circuit for setting a DCTS bit for an MSR, 
the above-mentioned "0" is read out as the DCTS bit. 

20 Thus, according to the read-clear-type 

status bit circuit 100 in the embodiment of the 
present invention, when the register reading out 
signal Sr is made active after the status detection 
signal Sd is made active, the status detection part 

25 clearing signal Sc is made active immediately after 
that. Thereby, the active state of the status 
detection signal Sd is cancelled soon. In response 
thereto, the status bit is returned into "0" during 
the subsequent active interval in the register 

30 reading out signal. Accordingly, it is possible to 
positively avoid reading out of the same status 
again by the CPU or so. 

Thus, according to the present invention, 
as illustrated in FIG. 11, the D-flip-flop circuit 

35 device 21 is inverted after detecting the status, 
and as a result, the inverting operation is 
propagated in sequence through the D-flip-flop 
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circuit devices 22 and 23 (see FIG. 11, (b) , (c) and 
(d) ) . Then, after that, the thus-occurring state is 
maintained until another status detection occurs 
again. 

5 According to the present invention, during 

the above-mentioned propagation of the inverting 
operation through the plurality of D-flip-flop 
circuit devices 21, 22 and 23 in sequence, detection 
of a temporary difference in the state between these 

10 D-flip-flop circuit devices 21 and 23 is detected as 
a status detection recognition state. As a result, 
"1" is set in the status bit, and simultaneously, 
the status detecting part clearing signal is output 
in the active state. Further, a coincidence in the 

15 state between the D-flip-flop circuit devices 21 and 
23 is then detected as a status detection 
recognition acknowledgement state, and as a result, 
the status bit is then released into n 0". 

Thus, according to the present invention, 

20 the status detection result is positively recognized, 
and thus, this recognition is reflected by the 
status bit of "1". Then, simultaneously, the 
clearing signal is fed back, and thereby, the active 
state of the status detection signal is cancelled 

25 immediately. Further, after the status detection 
result recognition processing is performed, the 
status bit is then immediately released into "0". 

With reference to FIG. 12, operation of 
the above-described read-clear-type status bit 

30 circuit 100 according to the embodiment of the 

present invention will now be described in which the 
status detection signal Sd becomes active, i.e., 
comes to have the H level during the L level of the 
register reading out signal Sr. In this case, in 

35 Step (1) of FIG. 12, the register reading out signal 
= L occurs. Thereby, in Step (2) , this change in 
the register reading out signal into the L level 
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causes the D-flip-flop circuit device 21 to take in 
an output of the exclusive-OR circuit device 11. 

In this case, the status detection signal 
has the L level, and also, the output of the D-flip- 
5 flop circuit device 22 has the L level. Accordingly, 
the output of the exclusive-OR circuit device 11 has 
the L level. As a result, the output of the D-flip- 
flop circuit device 21 is kept in the L level. 

On the other hand, in Step (3) , the above- 

10 mentioned change in the register reading out signal 
into the L level causes the D-flip-flop circuit 
device 23 to take in the L level output of the D- 
flip-flop circuit device 22. As a result, at this 
time, both the outputs of the D-flip-flop circuit 

15 devices are kept in the L level, and thus, the 

output of the exclusive-OR circuit device 13 is also 
kept in the L level. Thereby, during the L level of 
the register reading out signal, the L level is 
output via the bus driver 31 as the status bit, and 

20 as a result, "0" is read out as the status bit (in 
other words, DCTS bit) (see (g) of FIG. 12). 

Then, when, in Step (4) , the status 
detecting part detects the predetermined status and 
thus turns the status detection signal into the H 

25 level during the L level of the register reading out 
signal, the change of the register reading signal 
into the L level which after that occurs again in 
Step (5) causes the D-flip-flop circuit device 21 to 
take in the output of the exclusive-OR circuit 

30 device 11 upon the above-mentioned change in the 
register reading out signal in Step (6) . 

At this time, the status detection signal 
Sd thus has the H level as mentioned above and the 
output of the D-flip-flop circuit device 22 has the 

35 L level. As a result, the output of the exclusive- 
OR circuit device 11 has the H level, and also, the 
D-flip-flop circuit device 21 which takes therein 
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then has the H level. In Step (7) , the above- 
mentioned change in the register reading out signal 
into the L level causes the D-flip-flop circuit 
device 23 to take in the L level output of the D- 
5 flip-flop circuit device 22 while the D-flip-flop 

circuit device 21 has the H level as mentioned above. 
As a result the exclusive-OR circuit device 13 
outputs the H level. This is then output as the 
status bit signal Sb via the bus driver 31, and thus, 

10 the status bit (i.e., DCTS bit) "1"' is read out. 

Also in Step (8) , the H level and L level 
outputs of the respective D-flip-flop circuit 
devices 21 and 22 cause the exclusive-OR circuit 
device 12 to output the L level which is the 

15 inverted value of the exclusive-OR operation result 

thereof as the status detecting part clearing signal. 
As a result, the active state in the status 
detection signal Sd shown in FIG. 12, (a) is 
cancelled into the L level as shown. 

20 When the register reading out signal is 

returned into the H level in Step (9) , the D-flip- 
flop circuit device 22 responds thereto in Step (10) 
and takes in the H level output of the D-flip-flop 
circuit device 21. Then, in Step (11), both the H 

25 level outputs of the respective D-flip-flop circuit 
devices 21 and 22 cause the exclusive-OR circuit 
device 12 to have the inverted operation result 
output returned into the H level. Thereby, the 
active state of the status detecting part clearing 

30 signal is cancelled as shown (FIG. 12, (e) ) . 

Then, in Step (12) , the register reading 
out signal = L occurs subsequently, and in Step (13) , 
this change in the register reading out signal into 
the L level causes the D-flip-flop circuit device 21 

35 to take in the output of the exclusive-OR circuit 
device 11. At this time, the status detection 
signal Sd has the L level, the D-flip-flop circuit 
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device 22 has the H level output, and thus, the 
output of the exclusive-OR circuit device 11 has the 
H level. The D-f lip-flop circuit device 21 takes 
therein. In Step (14) , upon the above-mentioned 
5 change in the register reading out signal into, the L 
level, the D-flip-flop circuit device 23 takes in 
the above-mentioned H level output of the D-flip- 
flop circuit device 22. As a result, both the 
outputs of the respective D-flip-flop circuit 
10 devices 21 and 23 have the H levels, which cause the 
exclusive-OR circuit device 13 to output the L level. 
As a result, "0" is read out as the status bit (i.e., 
DCTS bit) . 

Thus , according to the embodiment of the 

15 present invention, even in case the status detection 
signal Sd becomes active, i.e., comes to have the H 
level during the L level of the register reading out 
signal Sr, i.e., during the active state in the 
register reading out signal Sr, the status bit is 

20 set as being "1" by recognizing it, when the 
register reading out signal Sr becomes active 
subsequently. Then, immediately after that, the 
status detecting part clearing signal is made active 
so that the status detection state is cancelled 

25 thereby soon. As a result, the active state in the 
status detection signal Sd is cancelled accordingly. 
As a result, even in this case, reading out of the 
status detection is prevented from being missed, and 
also, a plurality of times of reading out of the 

30 same status detection is also avoided. Accordingly, 
the above-mentioned requirements needed for the 
status bit can be fully satisfied. 

Although the circuit configuration shown 
in FIG. 10 includes the three D-flip-flop circuit 

35 devices 21, 22 and 23, it is also possible to 

achieve a similar function only by two D-flip-flop 
circuit devices 21 and 22 instead of the three. In 
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such a case, the output of the D-flip-flop circuit 
device 22 is directly connected to the exclusive-OR 
circuit device 13 without passing through the D- 
f lip-flop circuit device 23, and thus, the 
5 exclusive-OR circuit device 13 inputs thereto the 
outputs of the respective D-flip-flop circuit 
devices 21 and 22 same as in the exclusive-OR 
circuit device 12. In this case, in Step (3) in FIG. 
11 in which the values of the D-flip-flop circuit 

10 devices 21 and 22 differ from one another, the 
status bit is set into "1" (H level of the 
exclusive-OR circuit device 13), and simultaneously, 
the status detecting part clearing signal Sc is made 
active ( (L level of the inversion of the exclusive- 

15 OR circuit device 12) , same as in the case of the 

original circuit configuration. Then, in Step (8), 
when the values of the D-flip-flop circuit devices 
21 and 22 coincide with one another, the status bit 
is reset into "0" (L level of the exclusive-OR 

20 circuit device 13) simultaneously as the status 

detecting part clearing signal Sc is made inactive 
(H level of the inversion of the exclusive-OR 
circuit device 12), different from the case of the 
original circuit configuration. 

25 FIG. 13 shows a circuit configuration in 

case where the read-clear- type status bit circuit 
shown in FIG. 10 is applied to a DCTS bit setting 
circuit for an MSR in the above-mentioned UART . In 
this case, the status detecting part shown in FIG. 

30 11 is embodied by a CTS change detecting part 200, 
and the CTS change detecting part 200 includes two 
D-flip-flop circuit devices 41 and 42 and an OR 
circuit device 51. As shown in FIG. 14, (a) , in 
response to a level change of a CTS line, a CTS 

35 change detection signal Sd is activated accordingly 
as shown in FIG. 14, (b) . That is, in FIG. 14, when 
the CTS line level is changed into an H level in 



-33- 

Step (1) (left side), the D-flip-flop circuit device 

41 takes in an H level applied to its D terminal, 
and as a result/ the OR device 51 outputs an H level 
Thereby, in Step (2) (left side), the CTS detection 

5 signal Sd has the H level. Then, in response to a 
CTS detecting part clearing signal Sc being 
activated, i.e., being turned into an L level in 
Step (6) (left side) , the D-flip-flop circuit 
devices 41 and 42 are reset, and thus the output of 

10 the OR device 51 is returned to the L level. As a 
result, in Step (8) (left side) , the CTS change 
detection signal Sd is returned into the L level. 

Similarly, on the right side of FIG. 14, 
when the CTS line level is changed into an L level 

15 in Step (1) (right side), the D-flip-flop circuit 

device 42 takes an H level applied to its D terminal 
and as a result, the OR device 51 outputs an H level 
Thereby, in Step (2) (right side), the CTS detection 
signal Sd has the H level. Then, in response to the 

20 CTS detecting part clearing signal Sc being 

activated, i.e., turned into the L level in Step (6) 
(right side) , the D-flip-flop circuit devices 41 and 

42 are reset, and thus the output of the OR device 
51 is returned to the L level. As a result, in Step 

25 (8) (right side) , the CTS change detection signal Sd 
is returned into the L level. 

Other than the above-mentioned operations, 
operations of the circuit 100 illustrated in FIGS. 
14 and 15 responding to change in the level of the 

30 CTS change detection signal Sd are same as those of 
the circuit shown in FIG. 10 illustrated with 
reference to FIGS. 11 and 12, and the duplicated 
descriptions therefor will be omitted. There, the 
above-mentioned status detection signal Sd is read 

35 as the CTS change detection signal Sd, the register 
reading out signal Sr is read as an MSR reading out 
signal (FIG. 14, (g) ) , the status detecting part 



clearing signal Sc is read as the CTS detecting part 
clearing signal Sc (FIG. 14, (f)), and the status 
bit Sb is read as a DCTS bit Sd (FIG. 14, (h) ) . 

FIG. 14 illustrates a case where a CTS 
change (status) occurs at timing other than the 
interval in which the MSR reading out signal Sr is 
active, and FIG. 15 illustrates a case where a CTS 
change (status) occurs at timing during the interval 
in which the MSR reading out signal Sr is active. 

Thus, according to the embodiment of the 
present invention, since no clock signal is needed 
for the circuit operation, a proper operation can be 
always ensured even under a condition where the 
clock signal is stopped or the clock frequency is 
lowered according to a power saving function or so. 
Furthermore, since the status detecting part 
clearing signal is provided, the present invention 
can be applied either for a case where a status 
detecting method applied in the status detecting 
part is a method of detecting an edge of the CTS 
signal or for a case where it is a method of 
detecting a level of the same signal, in the same 
manner . 

Furthermore, since the circuit 
configuration does not apply so-called gate delay, 
the present invention can be applied widely without 
regard to particular types of technology of LSI, 
such as an ASIC or so. 

The present invention is not limited to 
the above-described embodiments, and variations and 
modifications may be made without departing from the 
claimed scope of the present invention. 

The present application is based on 
Japanese priority application No. 2003-083473, filed 
on March 25, 2003, the entire contents of which are 
hereby incorporated by reference. 



